was greatly enhanced by particles created from the sulfurbearing gas (such as SO.,) emissions as well as ash particles [Farlow et al., 1981 : Turco et al., 1982 Hofmann and Rosen, 1983 , 1984 , 1987 Deshler et al., 1992; Sheridan et al., 19921 . Cadle et al. [1976 Cadle et al. [ , 1977 and Cadle [1980] Figure   4 is expressed as
A denotes the cloud cover area (cm2 From Figure 8b we note that there are different aerosol growth rates at different altitudes. For example, the effective radius reaches its maximum values around one-half year after eruption at 25 km, whereas the maximum appears over a year at 19 kin. One-dimensional model simulations of volcanic clouds carried out by Pinto et al. [1989] indicated that the maximum radius for the case with 10 Mt of SO2 injection appeared about 1 year with its value of 0.4 _m. Aircraft measurements also show a similar feature but with a slightly larger value of aerosol size, which was probably affected by the eruptions of Mount Spurr in Alaska in 1992 [Goodman et al., 1994] . Hofmann and Rosen [1983] observed that aerosol growth in the El Chich6n volcanic clouds ceased after 7 months. Although the I-D model results cannot be directly compared with observations collected from different locations and altitudes, the model simulations of the Pinatubo volcanic aerosols are generally reasonable and consistent with these earlier modelings and observations.
Vertical Distribution
The vertical profiles of aerosol concentrations for radii greater than 0.15 /zm (Figure 9a) show that the Pinatubo volcanic eruption greatly enhanced the background aerosols in the entire region from the tropopause to about 35 km. The densest aerosol cloud is near 20 km with peak concentration over 100 cm-3 within the first few weeks. By about 2 years, the aerosol concentration is still significant above its ambient value, and the peak altitude is down to 17 km, close to the tropopause. The aerosol concentration does not completely return to its background level until after 3 years. The vertical profiles of aerosol concentration for radii greater than 0.25 txm (Figure 9b) show some different features.
The peak concentration at 10 days is lower than that at 30 days.
Obviously, most large particles must be ash grains at 10 days. By nearly 30 days after the eruption, the newly formed, initially small sulfates grow to sizes larger than 0.25 t_m and dominate the aerosol concentration after that. Compared with Figure 9a, et al., 1992; Valero and Pilewskie, 1992; Russell et al., 1993a, b] . 
